Co»j CpsercKHi 

COHMdnHCTH^CCKHX 

Pecny6nHK 




no A* aim n3o6p«rtxKi 



(72) Aaiopu 
M3o6pereHHfl 



^ • ■ n f\ n w c 

M306PETEH H5I 


|iM. 899850 


KABTOPCKOMy CBHAETEJlbCTBy 


• 

! . . : £ 


(61) ilonaiHHte^bHoe k abt. cbuj-bv — 


■' ' >>. 


(^^wwchj 7,08 79 (21)2809152/22-03 
c npiicoejHHeihicM smbku M — 


(5l>M.fU» . ./^ 


E 21 B .33/00 -V 


(23) ripMOpHTCT — 




Onyd.infco&aito 23.01 .82. Bto/MiTciib M3 
ilaTd onydiHKOBaiiiffl oniicniiim 28.02.82 


<53> y.fl K 622.248. 
.13(088.8) 



B. H. Kpbuos. A. H. ^ypMjiioo n C. <J>, ricrpcin 



£(.71) 3anBNTe.it 



Bcecojoauufl ifavMiio-HccieAoaaTMbCKiifi hiicthtvt 
no KptfLieHMio ckbbmuh h CypoBbni pacTBopav 



io4\ yCTPOnCTBO HJIfl yCTAHOBKH PACUIHPREMOro 
XBOCTOBMKA B CK8A/KHHK 



1 

H3o6pertHHe othochtch k Kpeiuiewno cKBa* 
>khh m npeMasHZHmo k KcnonkanAnifHio npu 
MJaiflUhH npoHHuae^Nx ruiacroB b neo6ca- 
xeHHbix ckbb/Khhbx m pcmoht* o<5caAH«x ko- 

•lOHH. 

HasecTKo ycrpofitTBO ;wa ycTanoawi pac» 

UIMpReMDrO XBOCTOBMKa B CKBattHHe, Bicuovaio^ 

wee 3aKperuirHH>K> aepxHeA mbctmo hb Tpy- 
6ax xiH cnxcna ycTpoficraa b CKaaMKHy no- 
.ivio ujTanry c nopuiHCM a mt-ACHeik sacTk h 
oxsaTwaaiomMft nopuieHb imiMfUp c pacuwpH- 
tm€m, ycra HOBJieHHbi A Ha unraure c ro3mo*c 
KOCTb» iiepeMeuieKMA 

B to* ycrpoficrae xboctobhk pa axemen 

Haa UJMHHjpOM C paCUJkpHTCICM, HTO B aBa- 
pKHHblX CHTyaUHflX MO*CT OCJIOttHHTb 4HKBK- 

juuhio aaapHft Hj-3a octbb~ichh* a CKaawHHe 

MaCCHBHoro UKJlMH^pa. 

Haa&uee &ih3km* k npejuaraeMoify no 
TucKHvecicoA cyuiHocTH h AociKra«MOMy pe- 
ay^bTBTy jiBJiPeTC* ycrpoficTBo ycraHOBKH 
. paciUHpacMoro XBOCTOBHica a cicaattHHe. bkt.& 
laxuuee npHcoeaHHewHbifl k KaiOKHe rpy6 on- 
Ji 'ujip k pa3MctueHHbi A a cro ikuocth nopmeab 
co ojtokom b aepxHefi wacrit h paciuwpHTeAeM 

CO mTBKrofi — B HU'MHen HBCTH [2J. 



HeaocraTKOM HsaccTHoro ycTpoActB« hb- 

.IflCTCM C.IO^HOCTb TeXHOJlOrHM aaKpeaicKHfi 
XBOCTOBMKa. MTO CB 5? 3il HO C Hto6xoaHMOCrbK> 
COJjWHM* B 7py6aX H&HTOHHOTO naBJieHHA 

(120—130 Krc/CM*) xi* pacuiHpeHHH XBOCTO- 
bmkb, vro noBbfiuatT onacHoctb pa6oT h Tpe- 
6yer Hcnaib30BaHMe Ha3eMHoro mctoshmkb aaa- 
jichm^i (ueMe«THpoBOMHoro arperaTa m-ih 6ypo- 
aoro Hiicoca). 

U«b H3o6peTCHH5i — ynpouuehHc TeXHOlO- 
rnh saKpcmeHKfi xaocroaHKa. 

io 9tb uejib aocTwraeTc* tcm. mto ukjihhap 
flUnwiHeH c kb Han a mm aim coo6iuchh« noa- 
nopuiHeaoft ro^socth c 3atpv6HWM npocrpaH- 
ctbom. a nopmenb cHa 6mch * m cxa km3M0m 
$ HKcatutH ero a uMHaape. BbincoHeHHOM a bh- 
-Ofi noAnpyMHKeHHoro a oceaoM Han pa mbhh h 

ts iiJTOKa c paaHajibHo no/iBMWNbiMH uiapaMH. 
pasMeuieHHbiMH a Konbuesbix nporomcax nopui- 
m h UHAHHzpa. • ■ > 

Ha nepTc^e H3o6pa^eH o6iuhh bha ycrpofl- 
CTBa a paaptjc n*peA nawa.ioM jaKpcaneHKii 

20 XBOCTOBHKa. r 

yCTpoflCTBO BMIOMaeT UHTIHMAp I C KBHB* 

mh 2 h 3 h iiopmeiib 4 c noAnpyxHHeHHbiii 



-FianH ^ H 3 h iiopmeiib 4 c noAnpyxcHHeHHHM 
urrOKOM o. uiraHroH 6 h pactitHpnTcicM 7. 
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I t &^UjUMHip 1 B HU/KHCH HaCTIt BhltlO.INCH C KOlb- 

iipoTOMKoA 8 Ha anyipcHHcfi itoBcpxHoc- 

Jt^a ITQpUjeHb 4 MMCTT paAM3.1bHO n0JBH*CHUe 

iMafip^itp uapu 9. iuaMMOfleftcr- 
iMtmofi npoTOMKoA S iijwii iups , 1 
^bfnaiHfHHhiv c i^uu^Boft jca* 
BKoft IO H BwcTynoM It. Kbmji.1 3 BbinaiReH * 
Jl^vceija 1 2,- a pacuiHpurc.ib 7 cHa6*«H 
tanaH0«:(l3. ■ 

^USfU^lUUHIUpOM I N pflCUIH DH TCVICM 7 
j£M^CH$BOCTOBHK 14. Hojmuhh 15 06O3Ha< 
^^■(^pacMBaeMbift a rpy6w rpy* aia paaJ>HK- 1§ 
^canHH ropujHfl 4 co uiTaHroft 6 h paciiiHpHTe» 
-j^pPf 7.'5?£w otoenieHHH aaHKCHHa a nopuiHe 
^^mrok 5 BwnaiwcM c KaHa.iaMH 16. 

JljlJl . repsiMTHMIIfBH UlTOKa 5 M UOpUlHfl 4 

l^^nfi^y^^OTP^HW yruoTHHTc.ibHbie a.ie*eiiTfai 17. 



XyCHOTpCMU yiUOTHHTC-1 

inopniHeaan naiocTb (A ummupa I co- if 
f'^A^SSui^HZ c Tpy6Hti», a noanoptuHeaaa noaocrb 
V^;J9'.4epo Kana.iu 3 M 2 - c 3aTpy6Mt*M npo* 
; crpaHCTBOM. 
f. s Xcrpokerwa padoTaer cieavniuiiH o6pa- 

*5foS ^ '"■ ^ «OpUJeHb 4 H18ft.1KBaK>T UITOK S H <|>HK- 

C/^jiiipyiw trouiapaMH 9 b hmwh** no>io*eH8K. 

^1.^6 coBMetneHMH uxapoa 9 c Kaabtteaot lunaa 
^^^^^-^W>wo»eiuiK noinpjDtanfflMiifl 

UITOK 5 CBOHM BblCTVnOM I I Bbuaa.iHBatT uia- 
pM 9 B KaibUCB>M> KatiJPKV 8 H KM CBMUM 
nopuie Kb 4 <±-ukVMpycrcfi ot hoc R t£.it»HO umjijima- 
pa t lip* w;:)CKtf ycTpoiiCTBa a cxaaaoiKy Tpy- 

wwo; MucTKHHii. B. pt??\.ibTjiTi*' vroro 4aa.iei<He 
& noancp^iirBoii no.iocnt 19 pjctrT m pa bho 

nupoCT&TKWcCKOwy aci3.1CHHK> SarpYOHOTO 

craifa ^m^koctm. Ilpu ,ioctm*iiikh riyOHHh 

VCTBMOBKH KHOCTURMka B Tp>'6u c6paCUMK>T 

rpy3 15. KOV*?tfft B.:an.ii!H;ifT iiitok 5 a nop- 
teem. 4 llpit >tov Ko.iuiirHan KBHaafca IG 
luroka v<;Hvc:..a*7c« v ^KcdTopaMM 9. btbj* 
KhBaevMv^ s^aiu&'nfl t a nopiuoiib 4. node 
Mcro nopmem* 4 \\u\ .ickctbmcm paiHocm aaa- 
:*hhh a n#oropi:!ivaiiis )9 h Hajuioptinteaoft 18 
ikjlVh*tw\ UM.iHHapa i .iBM^ercn aBepx c npo- 
TnrMflaHMev pac:ijMpHTv.iM 7 4<rpC3 XROCTOBMK 
14. NopuK'Hi, 4 C*i UlTZHtiilk H M pftC a !JHpKU' 



^icm 7 abh^vtch ao tc.v aop, now KAanau 13 
lie cajieT a cexno 12 KaHajia 3. Sthu aocTHra-' 
eTca HaACMhoeVpa3o6mcHHe Tpy6Mord i-ia-. .:• 
tpyCiforo Rpocrp^ucTBajia c^yMiA :noBp€3^^. 

HMH yiUlOTHHT^b^lix SmCMCHTOB ? 1 7^^3ic^^H^% .! 

vTiiHapoM ] m nopciHCM 4 it "Mokiy ^6piu vSS^t^: 

U UITOKOM 5. Ha 9TOM 3 a KB HUH BBCTCfl pa C1ITH • * 

pfiwe xboctobhkb 14 c ynopOM €ro > iwMH4p 
I h ycrpoftcTBo 1 noAH HMaw «a ciA^iKSHutc ( 
npoiH m b a khc m paciDHpfrrejsn 7 qepea'ocraB- . •: 

UiVlOCfl MaCTb XBOCT0BHKB 

npeariojKtKHoe ycrpoftcTBo jUjin ycraHowof 
pacumpacMUX xboctobmkob b cxaarnHKax no> 
soLiHT ^a oieT ynpotueHHH rexKonoraH nyrcw 
HciciioMCHMa HcnoabaoaaHHM Ha3e»iHux kctoh- * 
hhrob aaajieuKg, HanpMMep utMeurKpoaoqafca v 
arperaroa, h noauuieHMR ypoawn tcxhhkh 6c- 
3onacHocTM pa6or Ka yctve noBuctrrb 9<M>ck- 

TMBHOCTb H30^J?UHH CKBBvKHH. 



at 



as 



0opjtyxa u^oOperenuH 

1. VcTpoAciBo A^a ycraHOBKH pacuiMpaeMo- 
ro xaocTOBMKa a £KB4*Hrte. amucHianjaee npH» 
eoeiMHefiRufir k KoaoflHe Tpyfi mumup b pa3- 
MeuieHMwfi » ero noaocm nopaiem co uttokom ; 
a tepxtiefi nacra h pacuwpirrejicK . co ptraH^ 

Haft — B HHKHtR M3CTM, OTAUHO/OU^CeCn T€U. 

hto. c ue^bto ynpoweKMH TexMooniR aaicpefl- 

.1CHHH XBOCTOBMRa. UH.1wa.lp BbinOJIIICH C KB' 
HB-taMII Xlfl C006uiCHHH A0.1{lOptUMCBC>A no.ioc- 

tk c MTpyftHtiM npDcrpancTBov. a m/piu<Hb 
cxa6*eu vexanH3Mo>i xi» ^hkcbuhh cm a iih* 
^HHjpe. 

2. ycrpoHCTBo no n 1. urjuHuvmeccx rem. 
hto McxaHn-i* 4»HiccaitH»* nopunfn BunonneH a 
BMjie noaiipyacHKeHHoro h oceaoM HanpaaneaMM 
turoKa c pajHa.ibiio luuBHacHUMH iuapa*M, 
pa^McatiHK^v^ a Kuwibueauji npoTOSKax nopiu- 

IfH H IIH.IMUpa. 

rUlOHHHXM Htl^p^ailHH. 

fspKiiarye ao BHNMaHM^ upa. *xcnepTK3* 

1. llartHT CUIA Si 3179168. kj. 166-14. 
oiiy6.iMK. 1965. 

2. «Oil Week*, t 17. 11. c 23-32 

(lIpOTOTHHi. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2], 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 11 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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